INTRODUCTION 27
Water, which is the most abundant substance in nature, is very essential to life, 28 well-being, food security and socio-economic development of human being. In many 29 developing nations of the world, the unavailability of water has become a life-30 threatening and serious problem and presently, it is a matter of great concern to 31 families and communities depending on non-public water supply systems for to 32 meet their daily water demand [1] . According to [2] , increase in the population of 33 human has caused a massive pressure on the provision of potable water especially 34 in developing nations of the world in Asia and Africa continents. 35
Water can be found both underground and on the surface of the earth [3] . The term 36 groundwater is usually reserved for the subsurface water that occurs beneath the 37 water table in soils and geologic formation that are fully saturated [4] . Gradually, 38 groundwater in Rivers state in particular and Nigeria in general are experiencing an 39 increase menace of pollution from petroleum exploration and exploitation, 40 development, industrial growth, agricultural and mining undertakings [5, 6] , Other 41 sources include atmospheric fall-out and acid rain. 42
Microbial analysis of water is used widely to monitor and regulate the quality and 43 safety of numerous kinds of water sources. As various possible pathogens could be 44 related with water, though it is not practical to test samples for all potential disease 45 causing-microorganisms. Alternatively, several indicator micro-organisms have 46 been used as surrogate markers of risks. Most common water borne diseases such 47 as typhoid fever and cholera are associated to faecal pollution of water sources [7] .
48
The presence of coliforms in water indicates contamination with faecal materials 49 which usually pose extreme risk to human and results to severe diseases [8] . The 50
Total coliform analysis remains the standard for determining the microbial quality of 51 drinking water. 52
Nigeria is situated in the coastal region of West Africa where water is abundant [9, 53 10], yet the respondents lack adequate and safe drinking water [10] . This has 54 prompted the digging of wells (water wells) to the ever-growing population without 55 any prior form of treatment before use. 56
The World Health Organisation (WHO) reports that lack of potable water is one of 57 the biggest global problems [11] . The WHO reported that more than one billion 58 people lack safe drinking water and that 46 percent of Africans lacked access to 59 safe drinking water. 
Sample Collection 92
Water samples were collected in 1 litre bottles tied to ropes, both of which were 93 previously disinfected with 70% alcohol. The rope was lowered to immerse the 94 bottle in into the water until it was filled up. Once the bottle was filled up, the rope 95 was pulled out of the well and the bottle was corked firmly (Figure 2 ). All water 96 samples were collected in triplicate, labelled appropriately in each case, stored 97 accordingly in a cool box according to [8] and taken to the laboratory for analysis. 98 
Experimental Methods 102

Detection of coliform organisms 103
The 
Identification of bacteria 149
Pure culture of bacterial isolates were obtained by sub-culturing colonies from 150 positive completed test on nutrient agar (NA) and incubated for 24 hours at 35-37 151 o C and discrete colonies were stored in nutrient agar (NA) slants for further 152 characterization and identification. The colonial morphology on growth medium and 153 cellular morphology under a light microscope were examined. 154 155
Nutrient agar (NA) 156
Exactly 28 g of the medium was dissolved in 1000 ml of distilled water. The 157 suspension was first dissolved completely by shaking and then sterilized by 158 autoclaving at 121°C for 15 minutes. The molten medium will then be allowed to 159 cool at 45 o C before dispensing into sterile Petri dishes. 160
161
MacConkey broth 162
This broth contains lactose which, when degraded, gives acid and gas, according to 163 the definition indicating the presence of E. coli. The gas formed is collected in 164 DURHAM tubes and acid production is detected by the indicator bromocresol 165 purple, which turns yellow. Ox bile promotes the growth of several species of 166 intestinal bacteria and inhibits that of microorganisms, which do not inhabit the 167 intestine. Typical Composition (g/L): Peptone from gelatin 20.0; lactose 10.0; ox 168 bile, dried5.0 bromocresol purple 0.01. 169
Preparation; Suspend 35 g/litre or more (see Table below 
Biochemical Analyses 184
In order to further identify the isolated organisms, the following biochemical tests 185
were carried out using methods described in 
Preparation of bacterial stocks 288
For the preparation of bacterial stocks, a colony forming unit (CFU) of each strain 289 from standard agar medium was inoculated into 100 mL of nutrient broth for 24 290 hours at 37°C. The strain of V. choerae was grown on alkaline nutrient agar and 291 each of the other strains on standard no selective Plate Count Agar (Bio-Rad) for 292 later use. Cells were then harvested by centrifugation at 3000 g for 10 min at 293 ambient temperature and washed twice with sterile NaCl solution (8.5 g/L). 294
295
RESULTS AND DISCUSSION 296
Assessment of Well Water 297
Questionnaires were administered to two hundred and forty (240) adult residents of 298 the different locations where the wells were located by simple random techniques.
299
Residents were asked to identify various uses of well water, common skin infections 300 and common water borne diseases. Their responses revealed that well water is 301 used for various purposes in both the upland and riverine communities of Rivers 302
State. Figures 3-8 represents the responses from residents on the use of well water 303 and diseases common to residents as diagnosed. 304 305 
Evaluation of Well Water Quality 330
Physicochemical properties of well water 331
Water samples differ considerably among the twelve wells as shown in Table 1 
Microbiological quality of Well Water 351
The result of microbial counts of well water in all sites as represented in Table 2  352 shows that Total Heterotrophic bacteria ranged from 1. and 0 for total fungi, total coliform and faecal coliform. Bacterial isolates represented 357 in Table 3 shows the presence of Vibro sp in all well sampled with relative 358 abundance of 100 %, while Streptococcus and Staphylococcus species were least 359 dominant at 11.1 %. All examined well water samples contain substantial numbers 360 of total heterotrophic bacteria (THB), total coliforms (TC), Salmonella, Shigella and 361
Vibrio (established indicators of pollution) which exceeds WHO permissible limit. The presence of faecal coliforms such as E. coli and Klebsiella sp. is of public 371 health importance because they actually indicate recent pollution of water bodies by 372 human/animal faecal wastes and sewage [12, 23, 24] . The presence of Proteus sp., 373
Streptococcus sp, Enterobacter sp and Staphylococcus sp are implicated for 374 causing diseases [12] . Obviously, the well water samples are not safe for drinking 375 and could be implicated for the diseases frequently diagnosed on the residents as 376 reported in Figure 4 , 5 and 8. 377
The result of fungal cultures as represented in Table 4 This study shows high level of microbial contamination in all well water samples: 428 microbial load and coliform content exceeded WHO standard. Therefore suggests 429 that well water sampled are not safe for drinking and could be implicated for the 430 diseases frequently diagnosed on the residents as reported in the questionnaire.
431
There is a need to enlighten the general public about the quality of their water 432 sources and the importance of clean and healthy environments close to water 433 sources The importance of simple water treatment should be advocated such as 434 boiling, The respondents should be educated on proper disposal of wastes, and 435 wells should be dug deep and wells must be dug at distances away from the latrine 436 or suck away by the users and also by simple treatment methods such as boiling by 437 the consumers. 438
439
RECOMMENDATIONS 440
In view of the outcome of this study, the following recommendations are made: 441 i. Water quality analysis should be carried out on all the well water in the 442 communities at least once every year. This will ensure that incidences of 443 contamination are noticed earlier for remedial action to be taken. 444
ii. 
